Background: Diabetes affects patients' quality of life in almost all physical, mental, and social areas. The aim of the present study was to determine the effect of self-control intelligence program on the dimensions of quality of life in the adolescents with diabetes. Materials and Methods: The present study is a randomized controlled trial with pre-test and post-test design in which 56 adolescents with diabetes referring to the Janan charity diabetic association in Najafabad in 2018 (Isfahan, Iran) were selected by convenience sampling method and were randomly divided into two groups of intervention (n = 28) and control (n = 28). Self-control intelligence program was performed for the intervention group. The data were collected using standard Quality of Life Questionnaire for adolescents with diabetes and were analyzed using Chi-square test, independent and dependent t-test, Mann-Whitney. Results: Statistical tests showed no significant difference between the groups in terms of their demographic characteristics such as gender, duration of diabetes, and the number of insulin injections. There was, however, a significant difference in the mean scores of all quality of life dimensions except for the dimension of physical symptoms both before and after the intervention in the intervention group (t 23 = 4.46, p < 0.001). By contrast, no significant difference was observed in the mean scores of quality of life before and after the intervention in the control group (t 24 = 0.08, p = 0.93). Conclusions: Based on the results, self-control program can have an effective role in the adoption of coping strategies and, thus, improves the patients' quality of life.
Introduction
Type I diabetes is one of the most prevalent chronic diseases in children and adolescents [1] that has affected nearly one out of 400 children and adolescents in developed countries. [2] There is a correlation between diabetes and quality of life, that is, physical impairment and physical symptoms affect all aspects of life directly. [3] Some studies, like that of De Costa and Vieira, studying the quality of life of adolescents with type 1 diabetes in 2015, have shown that the type of insulin, low income of the family, low level of education in parents, inactive lifestyle and female gender can lead to poor quality of life in adolescents with diabetes. [4] Reduced quality of life in diabetic patients results in reduced self-care, inappropriate monitoring blood glucose and increased risk of disease complications. [5] Therefore, improving the quality of life is not only beneficial to the diabetic patient but also reduces the This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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For reprints contact: reprints@medknow.com related health and medical costs. [6] On the other hand, diabetic patients, especially adolescents, encounter different and often contradictory choices throughout their lives. Moreover, the tendency to have a normal life, like those around them, causes them not to confine themselves to limiting diet therapies, while the concern about the complications and harmful consequences of the disease may compel them to adhere to the diet therapies. [7, 8] Additionally, these patients consider diabetes and its condition beyond their control and believe that any resistance to it will be futile. According to the findings, experiencing this inner contradiction is one of the basic challenges for patients, and it is this experience that makes self-control intelligence a necessity in these patients. [9] The most efficient mechanism for controlling individuals' performance is self-control whose function is far better and more effective than any kind of external monitoring and control. The reason is that control over individuals and their performances can be comprehensive only when they con control themselves internally. [10] Therefore, it is important to support diabetic patients in accepting the responsibility for care and control of their physical and mental status. [11] Although most similar studies have confirmed the significant impact of self-control program [12] on adults with chronic patients, no study has hitherto examined the effect of self-control program on diabetic patients. Medication is not the only way to control chronic diseases and patients must be able to manage their illness and lifestyle. Therefore, it is of particular importance to support diabetic patients in accepting responsibility for care and control of their physical and psychological situation. [9] As such, the researchers aimed to study the effect of self-control program on the quality of life of the adolescents with type I diabetes.
Materials and Methods
This study was a randomized controlled trial (IRCT20181213041951N1) with pre and post-test design. The research samples included 56 adolescents with type I diabetes referring to the Janan charity diabetic association in Najafabad in 2018 (Isfahan, Iran). Inclusion criteria were the passing of at least one year from the diagnosis of diabetes, aged between 12 and 18, and having no acute complication as well as physical and mental disabilities. Exclusion criteria were included the adolescent's reluctance to attend the classes, missing more than two sessions of the class, and having an acute illness.
The confidence coefficient of z 1 was 0.95, i.e., 1.96; power factor of z 2 was 0.80, that is, 0.84; and s was the minimum estimation of standard deviation for each variable that was considered seven based on similar studies, and d = 5.50 was the minimum mean difference for each of the variables between the two groups.
Sampling method was convenient method through with 56 adolescents with type I diabetes were selected. After obtaining informed written consent forms from the adolescents and their parents, they were randomly assigned to the intervention (n = 28) and control (n = 28) groups. The researcher, referring to the adolescents' file, prepared a list of the patients supported by the Clinic and those who were eligible to enter the research, and assigned a number to each patient's file. The number assigned to each file, together with the file number, was written on a piece of paper. All papers were mixed in a container. The first randomly selected number among the numbers was assigned to the intervention group and the next number to the control group. As such the patients were alternately assigned to the intervention and control group.
Eventually, four subjects of the intervention group were excluded from the research owing to the lack of motivation and spirit for attending the sessions. Also, in the control group, one subject because of eye surgery and two other subjects because of the lack of motivation were excluded from the research [ Figure 1 ].
The data collection tool was standard Quality of Life Questionnaire for adolescents with type I diabetes which has been designed by Ingersoll and Marrero in 1991. This questionnaire consists of 52 items, based on Likert scale 51 of which have been classified into six areas, and one item is about the individual's perception of health set in a four-point scale. Validity and reliability of this questionnaire have been confirmed in various studies in Iran. [13, 14] Reliability of the questionnaire was determined to be between 78% and 92% by Cronbach's alpha coefficient and its validity was confirmed using content validity method. [15] [16] [17] After completing the questionnaires by the subjects in both groups, the intervention group underwent self-control training program for three weeks, two 90-minute sessions per week (with intervals to rest and eat something). The self-control training program included six sessions [ Table 1 ]. During the intervention period, no training program was conducted for the control group. After one month of training, the two groups were again tested using the quality of life questionnaire. After completing the questionnaires, the control group was given a booklet on emotional self-control. The collected data were analyzed using descriptive and inferential statistic including Chi-square test, independent and dependent t-test, Mann-Whitney test, in Statistical Package for the Social Sciences software (version 18 SPSS Inc, Chicago, IL, USA).
Ethical considerations
To observe ethical principles, an approval and introduction letter was obtained from the Research Deputy of the Faculty of Nursing and Midwifery of Isfahan University of Medical Sciences and presented to the related authorities. Moreover, written informed consent forms were obtained from the subjects and they were assured of the confidentiality of their information and statements, their freedom to participate in the self-control sessions and leave the sessions if unwilling to continue, and that the sessions are free of charge. 
Results
The subjects of the research consisted of 56 adolescents 48 of them finished the study. Statistical tests showed no significant difference between the two groups in terms of their demographic characteristics such as gender, duration of diabetes, and the number of insulin injections [ Table 2 ].
Comparing the mean (SD) scores of the six dimensions of quality of life in the intervention group, independent t-test showed that the adolescents obtained the highest score in the dimension of life satisfaction 68.20 (13.05) and the lowest score in the dimensions of disease symptoms 9.09 (2.79) and parental control 9.58 (2.80).
Furthermore, the results of the dependent t-test showed that the mean of total quality of life score and other dimensions, except for the effects of the disease symptoms, in the intervention group was significantly higher than before the intervention (t 23 = 4.46, p < 0.001). However, in the control group, no significant difference was observed in the total score of quality of life and all its dimensions before and after the intervention (t 24 = 0.08, p = 0.93) [ Table 3 ].
Discussion
This study aimed to determine the effect of self-control intelligence program on quality of life in the adolescents with type I diabetes. Based on the results of the data analysis, no statistically significant difference was observed between the two groups in terms of demographic and disease characteristics. In fact, the results of the statistical tests confirm the random allocation of samples in two groups. Also, the results showed that self-control training had a significant effect on improving the quality of life in adolescents with diabetes. In evaluating the components of quality of life, the results indicated that self-control training can significantly improve the life satisfaction, treatment effect, the effect of diabetes on activities, lack of concern for future, and parental control. However, the effect of the disease symptoms on quality of life was not significant. The results of this study confirm the effectiveness of self-control program in the area of psychological treatment and quality of life in adolescents with diabetes. The results of the study by Kermansaravi et al. (2011) , comparing the scores of the six dimensions of quality of life, showed that adolescents obtained the highest score in the dimension of the treatment effect on quality of life and the lowest score was related to the symptoms of the disease. The results of their study are in line with the results of the present study is in line with that study Kermansaravi et al. (2011) . [13] The present study also showed that self-control intelligence program has no effect on the symptoms of the disease. One of the reasons for this ineffectiveness is probably the specific clinical profile of the disease that, more than any other dimension, has been affected by the physical and physiological changes. Similarly, in line with these results, the results of the study by Saeidpour et al. (2012), conducted to assess the effect of self-care training, showed that self-care training has a positive effect on the quality of life dimensions and the total score of quality of life. The results of this study also emphasized that self-care and quality of life are directly correlated with each other, that is similar to the results of the present study. [6] Similarly, a research was conducted by Heidari et al. (2007) to investigate the effect of the empowerment model on the quality of life of the adolescents with diabetes. The results of this study showed empowerment model effect on the all dimensions of the quality of life. It thus can be inferred that in some types of empowerment, the individual is able to achieve self-control and, as this study showed, increased self-control can improve quality of life. [3] The results of the study conducted by Polanska et al. (2015) also indicated that changing the lifestyle of patients with diabetes can improve their quality of life. [18] Similar to the results of our study, the results of these studies also showed that increasing the level of the knowledge of chronic patients can improve their general health, physical functioning, mental health and overall quality of life. [19] [20] Lansing et al. (2016) also concluded that diabetic patients with higher self-control had a better quality of life than those with low self-control. [21] Likewise, the results of the study by Beh-Pajooh et al. (2012) , with the aim of investigating the effect of self-control program on increasing social skills of Attention Deficit Hyperactivity Disorder (ADHD) of students in Tehran, showed that self-control program has a positive effect on the development of social skills in students. The same results were obtained in the present study for diabetic adolescents. [22] Studies have shown that in addition to physical complications, diabetes can affect mental, social and emotional states of adolescents and lead to emotional reactions such as depression, feelings of guilt, aggression, anxiety, and decreased self-confidence all of which in turn may decrease quality of life in patients. Self-control, however, can lessen these complications. [23] Accordingly, this study showed that self-control program is one of the important needs of mental health education in diabetic patients that leads to better adaptation to the disease and treatment regimens and improves these patients' responsibility for self-care. [9, 24] Self-control intelligence program moderates the relationship between pressures of life and psychological stress, and strengthens capabilities such as emotional self-awareness, emotional control, impulse control, decision-making and problem-solving. [25] This program also can be effective in adopting appropriate coping strategies and, thus, improves the quality of life in these patients.
The small size of the sample and the short duration of the follow-up are among the limitations of this research. Therefore, it is recommended that future researchers conduct research on a larger number of samples and do follow-up from 6 months to 1 year after the intervention.
Conclusion
The results of this study showed that self-control intelligence program can help adolescents with diabetes in adjusting their emotions. Adjustment of emotions allows patients to control their level of excitation and prevent malicious reactions to stimulation. It can be concluded from the results of this study and other similar studies on the effect of self-control intelligence program on quality of life of the patients with chronic disease that self-control education can be included in a health care program as a convenient, affordable, and low-cost method to improve the quality of life of the adolescents with diabetes. As such, this method can be used as a useful non-therapeutic treatment over time.
